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6. Let f be the function given by f(x) = _lnT forall x > 0. The derivative of £ is given by f (=)= L 7n =3
x 2

(a) Write an equation for the line tangent to the graph of f at x = &°.

(b) Find the x-coordinate of the critical point of f. Determine whather this point is a relative minimum, a relative
maximum, or neither for the function S Justify your answer.

(c) The graph of the function f bas exactly one point of inflection. Find the x-coordinate of this point.
(d) Find lim f(x).
x—=0t
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Question 6

Let £ be the function given by f(x) = % for all x > 0. The derivative of f is given by

oy l-nx
fxy ==

(a) Write an equation for the line tangent to the graph of f at x = e,

(b) Find the x-coordinate of the critical point of f. Determine whether this point is a relative minimum, a
relative maximum, or neither for the function f. Justify your answer.

(¢) The graph of the function f has exactly one point of inflection. Find the x-coordinate of this point.
(d) Find lim f(x).
x—0*

2 2
5 Ine” 2 o2 l1-Ine” 1 2 ,
@ () -BE =2, p(2)- e L . [1:7(8) ()
(e ) 1 : answer
An . .. _ 2 1 2
equation for the tangent line is y = = — —4—(x —e )
e e

(b) f'(x) =0 when x = e. The function f has a relative maximum l:x=e

at x = e because f'(x) changes from positive to negative at 3: ¢ 1 :relative maximum

x = e. 1 : justification

L (1-lnx)2x  _5, 91
(e) f(x)=-—% : = 5 forall x>0 . {2 (%)
X X 2.
1 : answer

f“(x)=0 when -3+ 2Inx =0

x=el?

The graph of f has a point of inflection at x = ¢*/? because

F"(x) changes sign at x = &/,
' . Inx .
(d) lim —= = —oo or Does Not Exist 1 : answer

o0t X
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17. Let f be the function given by f(x) = 2xe™. The graph of f is concave down when
(A) x< =2 B x> -2 © x<-1 ®) x>-1 E x<0

38 The velocity, in ft/sec, of a particle moving along the x-axis is givén by the function v(¢) = e’ + re’. What s the
average velocity of the particle from time ¢ = 0 totime r = 3?

(A) 20.086 ft/sec
(B) 26.447 ft/sec
(C) 32.809 ft/sec
(D) 40.671 fu/sec
(E) 79.342 ft/sec
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Hy= (x3 + 1)2,then% =

j—s
.

@ B2 @A) ©A ) @) @ 1)

9. If(x) = In(x + 4 + €7}, then £'(0) is

(A) —% ®) 1 © % ® % (E) nonexistent
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2. Let f be the function given by f(x) = 2xe>*.

(2) Find Lim f(x) and lim f(x).

X2 -0 X300

(b) Find the absolute minimum value of f. Justify that your answer is an absolute minimum.

(c) What is the range of f?

(d) Consider the family of functions defined by y = bxeb‘r, where b is a nonzero constant. Show that

the absolute minimum value of bxebx is the same for all nonzero values of 5.
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2. Let f be the function given by f(z) = 2ze®.
(a) Find z_lilpw f(z) and zl_i_’rgO f(z).

1998

(b) Find the absolute minimum value of f. Justify that your answer is an absolute minimum.

(c) What is the range of f?

(d) Consider the family of functions defined by y = bzeb®, where b is a nonzero constant. Show
that the absolute minimum value of bre® is the same for all nonzero values of b.

(@) lim 2ze*®* =0
T—3—00

lim 2ze** = 00 or DNE
I—0c0

(b) f'(z) =26 +2z-2-T=2e"(1+22)=0
ifz=-1/2
f(-1/2) = =1/e or —0.368 or —0.367
—1/e is an absolute minimum value because:

(i) f'(z) <O0forall z < —1/2 and
fl(z) >0 forall z > —-1/2

-or-
. fi(z - +
i) 7@ |
-1/2
and r = —1/2 is the only critical

number

(c) Rangeof f =[-1/e,00)
or [—0.367,00)
or [—0.368, 00)

@) ' = be®® + b2zeb® = beb* (1 +bz) = 0
ifz=-1/b
Atz = —l/b, y= —1/6

y has an absolute minimum value of —1/e for
all nonzero b

1: 0asz — —o0
2

1: coor DNE as z — o0

( 1: solves f'(z) =0
1: evaluates f at student’s critical point

0/1 if not local minimum from

3 . student’s derivative
1: justifies absolute minimum value

0/1 for a local argument

0/1 without explicit symbolic
L derivative

Note: 0/3 if no absolute minimum based on
student’s derivative

1: answer

Note: must include the left-hand endpoint;
exclude the right-hand “endpoint”

1: sets y' = be®®* (1 +bz) =0
1: solves student’s ' =0
1: evaluates y at a critical number

and gets a value independent of b

Note: 0/3 if only considering specific
values of b

141
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Board Note # 1

Part (d)

3/3 Argument with the following three ingredients:
1. The graph of y = bze®® is a horizontal compression or expansion (with a reflection across
the y—axis if & < 0) of the graph of y = ze®.
2. The range of y = bzeb® is therefore the same as the range of y = ze®.
3. Therefore the absolute minimum value of y = bre®® is the same for all (non-zero) values
of b.

0/3 Analyzing the horizontal compression/expansion of graphs of y = bze?® for specific values of b.

192
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Inx for 0<x<2 . .
12. If f(x) = {len ) for 2<x<4 then il_rgf(x) is

(A) In2 (B) In 8 (C) In 16 D) 4 (E) nonexistent

16. If f(x) = sin (¢*), then f'(x) =

(A) —cos(e™)

(B) cos(e™) + e*
(C) cos(e™) — e*
(D) e* cos(e™)
(E) —e™ cos(e™)

77. Let f be the function given by f(x) = 3¢** and let g be the function given by g(x) = 6x*. At what
value of x do the graphs of S and g have parallel tangent lines?

(A) -0.701
(B) -0.567
(©) -0.391
(D) -0.302
(E) -0.258

10





